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DETAILED ACTION 
Status of the Application 
Claims 12, 15-16, 19, 21-24 are pending. 

Applicant's amendment of claims 1 2, 15, 19, 21-22, addition of claims 23-24, and cancellation of 
claims 13-14, 17-18, 20 as submitted in a communication filed on 10/19/2006 is acknowledged. 

Rejections and/or objections not reiterated from previous office actions are hereby withdrawn. 

Claim Rejections - 35 USC § 112, First Paragraph 

1. The text of those sections of Title 35, U.S. Code not included in this action can be found in a 
prior Office action. 

2. Claims 12, 19, 21-22 remain rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which was not described in 
the specification in such a way as to reasonably convey to one skilled in the relevant art that the 
inventor(s), at the time the application was filed, had possession of the claimed invention. 

3. Applicant argues that claim 12 has been amended to specify the amino acid sequence of the 
aspartate aminotransferase of the method, limit the source of the thrABC and rhtA genes, and specify that 
the bacterium is modified by increasing the copy number of the gene or modifying an expression control 
sequence of the gene. 

4. Applicant's arguments have been fully considered but are not deemed persuasive to overcome the 
instant rejection. Claims 12, 19, 21-22 as amended are directed to a method for the production of L- 
threonine wherein said method comprises cultivating an L-threonine-producing Escherichia coli strain 
which has been modified to increase the expression of a gene encoding the polypeptide of SEQ ID NO: 
2, and wherein said increase in expression is achieved by any modification in an expression control 
sequence of said gene. The Examiner acknowledges the amendments to the claims, which overcome 
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some of the grounds of rejections previously applied. However, the claims still require any modification 
made to the regulatory region of the gene. While it is agreed that the use of strong heterologous 
promoters is well known and widely used in the art, the claims required unknown modifications in the 
gene which would result in increased expression, such as mutations in the endogenous promoter. There is 
no disclosure of any additional modifications in the regulatory region of the gene which would result in 
increased expression. There is no structure/function correlation which would allow one of skill in the art 
to recognize which structural modifications need to be made to achieve enhanced expression of the gene. 
Thus, one cannot reasonably conclude that the genus of modifications encompassed by the claims is 
adequately described by the teachings of the specification. 

5. Claims 12, 19, 21-22 remain rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for a method for the production of L-threonine wherein said method 
comprises cultivating an L-threonine-producing Escherichia coli strain which has been modified to 
increase the expression of a polynucleotide encoding the polypeptide of SEQ ID NO: 2, and wherein said 
increase in expression is achieved by increasing the copy number of said polynucleotide or by using a 
heterologous promoter, does not reasonably provide enablement for a method for the production of L- 
threonine wherein said method comprises cultivating an L-threonine-producing Escherichia coli strain 
which has been modified to increase the expression of a gene encoding the polypeptide of SEQ ID NO: 
2, and wherein said increase in expression is achieved by any modification in an expression control 
sequence of said gene. The specification does not enable any person skilled in the art to which it pertains, 
or with which it is most nearly connected, to make and/or use the invention commensurate in scope with 
these claims. 
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6. Applicant argues that claim 12 has been modified to specify that the increase in expression is due 
to either an increase in the copy number, or by modification of an expression control sequence of the 
gene. 

7; Applicant's arguments have been fully considered but are not deemed persuasive to overcome the 
instant rejection. The Examiner acknowledges the amendments made which now limit the genus of genes 
encoding the aspartate aminotransferase to those encoding the polypeptide of SEQ ID NO: 2, as well as 
the source of the thrABC and rhtA genes to those from E. coli. The Examiner also acknowledges that 
replacement of the endogenous promoter of a gene with a heterologous promoter which would increase 
expression of said gene is well known in the art. However, the claims as written encompass unknown 
modifications within the regulatory region of the gene which would result in increased expression. As 
previously indicated in the Non Final action mailed on 5/19/2006, these modifications as recited 
comprise, for example, mutations in the endogenous promoter of the gene. The specification is silent 
with regard to the structural modifications required in the regulatory region of a gene which would result 
in increased expression other than the use of strong heterologous promoters known in the art. The art 
does not provide any information as to which are the structural modifications in the regulatory region of a 
gene encoding the polypeptide of SEQ ID NO: 2 which would result in increased expression. In the 
absence of some knowledge or guidance as to which structural changes in the regulatory region of a gene 
would most likely result in increased expression, determining which modifications in the regulatory 
region of a gene will result in increased expression would require undue experimentation. Thus, one 
cannot reasonably conclude that the claimed invention is fully enabled by the teachings of the 
specification or the art. 
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Claim Rejections - 35 USC §103 

8. The text of those sections of Title 35, U.S. Code not included in this action can be found in a 
prior Office action. 

9. Claims 12, 15-16, 19, 21-22 remain rejected and new claims 23-24 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Katsumata et al. (EP 0219027 published 4/22/1987; cited in the IDS) in 
view of Debabov et al. (U.S. Patent No. 5175107 issued on 12/29/1992; cited in the IDS), Edwards et al. 
(WO 87/00202 published on 1/15/1987; cited in the IDS), and further in view of Kishino et al. (U.S. 
Patent No. 6319696 issued on 1 1/20/2001). This rejection has been discussed at length in the Non Final 
action mailed on 5/19/2006. It is now applied to new claims 23-24 for the reasons of record and those set 
forth below. 

10. Applicant traverses the rejection on the grounds that (1) there are many aminotransferases in C. 
glutamicum and it is unclear as to which ones are effective for increasing L-threonine production, (2) 
Katsumata et al. do not teach the type of aminotransferase used and do not teach the polypeptide of SEQ 
ID NO: 2, (3) Edwards et al. teach that aspartate aminotransferase is effective for increasing L- 
phenylalanine production in E. coli, (4) the L-threonine biosynthesis pathway is completely different from 
the L-phenylalanine pathway, and (5) Kishino et al. fail to make up for the deficiencies of Katsumata et 
al. Thus, it is Applicant's contention that the references, either alone or in combination, fail to teach the 
claimed invention. 

1 1 . Applicant's arguments have been fully considered but are not deemed persuasive to overcome the 
instant rejection or avoid the rejection of new claims 23-24. Claims 23-24 are directed to the methods of 
claims 12 and 21, respectively, with the added limitation that the modification that increases expression of 
the recited genes is the replacement of the endogenous promoter with a lac, trp, trc, PR, or PL promoter. 
With regard to arguments that Katsumata et al. do not teach the type of aminotransferase used, it is noted 
that Katsumata et al. teach that the aminotransferase used is an aspartate aminotransferase. See abstract 
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and page 1, lines 21-22 (called AAT throughout the entire reference). Thus, while the Examiner 
acknowledges Applicant's submission of a reference indicating that there are many types of 
aminotransferases, in the instant case, Katsumata et al. teach (1) a protein having the same enzymatic 
activity as that of the polypeptide of SEQ ID NO: 2, and (2) the increase in L-threonine production as a 
result of increasing the synthesis of an enzyme from C glutamicum having aspartate aminotransferase 
activity. The E. coli strain of Debabov et al. is a high L-threonine producer which has been modified to 
increase the expression of a mutant E. coli thrA gene, the E. coli thrB gene, the E. coli thrC gene and the 
E. coli rhtA gene. In addition, as previously stated, aspartate aminotransferase catalyzes the conversion 
of oxaloacetate to aspartate, which is a precursor of L-threonine. Thus, in view of the fact that (1) the E. 
coli strain of Debabov et al. is able to produce L-threonine, (2) Katsumata et al. clearly teach that one 
could enhance the production of L-threonine by increasing the synthesis of aspartate aminotransferase, 
and (3) aspartate aminotransferase catalyzes the formation of a precursor of L-threonine, there is clear 
motivation to further modify the E. coli strain of Debabov et al. such that there is an increase in the 
production of aspartate aminotransferase for the benefit of further increasing L-threonine yields. One of 
skill in the art would be motivated to use the E. coli gene encoding the aspartate aminotransferase as this 
would not be seen as foreign to the E. coli strain of Debabov et al. Since the gene encoding the E. coli 
aspartate aminotransferase was known at the time the invention was conceived (taught by Edwards et al.) 
and the art (Edwards et al.) also taught overexpression of this gene for the production of other amino 
acids, one of skill in the art would have been clearly motivated to modify the E. coli strain of Debabov et 
al. such that the E. coli gene of Edwards et al. is overexpressed to increase the production of L-threonine. 
One of skill in the art would have a reasonable expectation of success at producing L-threonine from 
cultivation of the E. coli strain of Debabov further modified to increase the copy number of the gene of 
Edwards et al., or increase the expression of the gene of Edwards et al. by using a strong heterologous 
promoter in view of the fact that (1) the E. coli strain of Debabov et al. already produces high amounts of 
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L-threonine and there is no reason to believe that increasing the synthesis of the E. coli aspartate 
aminotransferase taught by Edwards et al. would impair the production of L-threonine already observed 
in the E. coli strain of Debabov et al., (2) Katsumata et al. shows that higher yields of L-threonine are 
observed when a gene encoding aspartate aminotransferase is overexpressed, and (3) techniques to 
increase the copy number of the E. coli gene of Edwards et al. are known in the art. 

The use of low copy number vectors or the recited inducible promoters in claims 23-24 is also an 
obvious variation of the method of Debabov, Katsumata and Edwards. The teachings of Kishino et al. are 
further evidence that the use of low copy number vectors is obvious with regard to the production of L- 
threonine in a transformed E. coli cell. One of skill in the art would be motivated to use a low copy 
number vector or an inducible promoter in view of the fact that these would allow for better control of 
how much aspartate aminotransferase is produced and avoid intracellular instability. One of skill in the 
art would have a reasonable expectation of success at using low copy number vectors or use the specified 
inducible promoters in view of the fact that low copy number vectors and inducible promoters are well 
known and widely used in the art. Therefore, contrary to Applicant's assertions, the invention as a whole 
would have been prima facie obvious to a person of ordinary skill in the art at the time the invention was 
made. 

Conclusion 

12. No claim is in condition for allowance. 

13. Applicant's amendment which added claims 23-24 necessitated the new ground(s) of rejection 
presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
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date of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 

14. Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PMR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 

15. Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Delia M. Ramirez whose telephone number is (571) 272-0938. The examiner can normally 
be reached on Monday-Friday from 8:30 AM to 5:00 PM. If attempts to reach the examiner by telephone 
are unsuccessful, the examiner's supervisor, Dr. Ponnathapura Achutamurthy can be reached on (571) 
272-0928. Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (571) 272-1600. 




Delia M. Ramirez, Ph.D. 
Patent Examiner 
Art Unit 1652 
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